We report a space-for-time substitution study predicting the impacts of climate change on vegetated maritime 15
Léonie Island and Bird Island (Fig. 1a ). The vast majority of the precipitation at Léonie Island falls in the form at 282 nm and comparing with a standard curve produced from an authentic ergosterol standard (Supelco, 7 fractionated using silica gel flash chromatography to yield the aliphatic hydrocarbons. The solvent was 180 evaporated and the sample re-dissolved in 100 µl hexane prior to analysis by gas chromatograph fitted with 181 flame ionisation detection (Agilent 7890A GC; Agilent, Stockport, UK) and an HP-5 column (30 m, 0.25 µm 182 film; Agilent, UK). The temperature programme consisted of 1 min isothermal at 40 °C, followed by a ramp to 183 130 °C at 20 °C min -1 , then to 300 °C at 4 °C min -1 , and then 10 min isothermal at 300 °C. The plant wax n-184 alkanes C 21 -C 33 were identified using retention times and quantified against the internal standard. 185 186 2.6. Data analyses 187 Two way ANOVA was used to determine the main and interactive effects of island and depth on the measured 188 parameters. One way ANOVA with Tukey's multiple range test was used to identify significant differences 189 between means. Associations between soil physicochemical parameters likely to be associated with climate 190 change (moisture, C and organic matter concentrations, δ 13 C content and 14 C enrichment) and ergosterol 3.1 Aboveground plant C and N concentrations, C:N ratio and δ 13 C and δ 15 N values 197 Analyses of the aboveground plant parts of Deschampsia antarctica indicated no significant effects of island on 198 the concentrations of tissue C or N, or on C:N ratio (all F 2,6 <3.73, P>0.089). These analyses showed that 199 aboveground D. antarctica tissues sampled from Bird Island were more depleted in δ 13 C that those from Léonie
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Island (means ± SEM of -28.94 ± 0.19 ‰ and -28.06 ± 0.22 ‰, respectively; F 2,6 =6.68, P=0.030, data not 201 shown), with the δ 13 C values of tissues from Signy Island (-28.15 ± 0.15 ‰) not differing from those at the other 202 two islands. Conversely, aboveground D. antarctica tissues from Léonie Island were more enriched in δ 15 N than 203 those from Bird Island or Signy Island (means ± SEM of 16.68 ± 1.9 ‰, 12.66 ± 0.63 ‰ and 10.82 ± 0.60 ‰, 204 respectively; F 2,6 =6.14, P=0.035, data not shown).
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3.2. Soil pH values, moisture and organic matter concentrations (P=0.027) interactive effect of island and depth on moisture concentration (Table 1) , with more pronounced 214 declines in moisture at greater depths on Léonie Island than at the other two islands ( Fig. 2a ). 215 216 3.3. Soil C and N concentrations, C:N ratio and δ 13 C and δ 15 N values 217 Two way ANOVA indicated a significant (P=0.005) main effect of island on total soil C concentration ( Table   218 1), with soils from sub-Antarctic Bird Island having higher C concentrations than those from Signy Island or 219 Léonie Island (Fig. 2c ). Depth, and the interaction between island and depth, did not influence soil C 220 concentrations (Table 1) . Two way ANOVA also showed a significant (P=0.013) effect of island on total soil N 221 concentration (Table 1) , with soils from Léonie Island having higher N concentrations than those from Bird or 222 Signy islands ( Fig. 2d ). Depth and the island × depth interaction had no effect on this parameter (Table 1) . Soil 223 C:N ratio also differed significantly (P<0.001) between islands, with lower ratios at Léonie Island and Signy
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Island than at Bird Island (means ± SEM of 9.22 ± 0.22, 10.82 ± 0.35 and 15.72 ± 0.85, respectively; data not 225 shown), but with no effects of depth or the interaction between island and depth on this parameter (Table 1 ). The 226 same analyses similarly showed there to be a highly significant (P<0.001) main effect of island on soil δ 13 C 227 content (Table 1) , with soils from Bird Island being 13 C-depleted by 2.6 ‰, compared with the soils from the 228 other two islands ( Fig. 2e ). There was also a slight (P=0.063) effect of depth on 13 C content (Table 1) , with less 229 depleted δ 13 C values further down the soil profile, particularly at Signy Island, where soil from 8 cm depth was ( Fig. 3d ).
between the abundances of total bacteria and Gram negative bacteria in soil and the concentrations of soil 276 moisture, organic matter and C ( Table 4 ). The concentrations of PLFA biomarkers for total bacteria and Gram 277 negative bacteria were also both negatively associated with soil δ 13 C content (Table 4 ). In contrast to the 278 responses for total and Gram negative bacteria, there were relatively few associations between the abundances 279 of Gram positive bacteria in soil and the soil physicochemical parameters, with a negative association between 280 the abundances of these bacteria and soil δ 13 C content (Table 4 ). The Gram positive : Gram negative bacteria 281 ratio was negatively associated with concentrations of soil moisture, organic matter and C, with a positive 282 association between the ratio and soil δ 13 C content (Table 4 ). Along with the concentrations of ergosterol and 283 bacterial PLFA biomarkers, this ratio was not associated with soil 14 C enrichment (Table 4 ).
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3.6. n-alkane biomarkers 286 There was a highly significant effect of island on the concentration of total n-alkanes in soils (Table 3) , with 287 higher concentrations of these biomarkers in soils from Bird Island than in those from Signy and Léonie islands 288 (means ± SEM of 389.1 ± 59.0, 110.7 ± 44.4 and 87.90 ± 12.6, respectively; F 2,18 =13.25, P<0.001; data not 289 shown). The same pattern was recorded for the n-alkanes C 22 , C 23 , C 24 , C 25 , C 27 , C 29 , C 31 and C 33 , with higher 290 concentrations of these individual n-alkanes in soils sampled from Bird Island relative to those from the two 291 maritime Antarctic islands (F 2,18 =4.56-17.17, all P<0.05; Fig. 4a -f, h-i). The exception to this pattern was the 292 n-alkane C 30 , which was lower in concentration in soils sampled from Signy Island than in those from the other 293 two islands (F 2,18 =6.53, P=0.007; Fig. 4g ). There were no effects of island on the concentrations of the n-294 alkanes C 21 , C 26 , C 28 and C 32 (all F 2,18 <3.35, P>0.05; data not shown). Depth, or the island × depth interaction, 295 did not affect the concentrations of total n-alkanes (Table 3) temperature at Bird Island, combined with the island's higher precipitation, that exert substantial long-term 307 impacts on its soils. These findings corroborate previous studies that have recorded impacts of climate on soil 308 formation and the decomposition of plant litter, with water availability and temperature being the main factors 309 influencing these processes at continental and regional scales (Swift et al., 1979; Meentemeyer and Berg, 1986;  atmosphere after the mid 1950s. In contrast, and in agreement with previous studies showing that the estimated trend, such as the isotopic fractionation of 13 C during decomposition (Schweizer et al., 1999) , it is probable that 335 changes to the δ 13 C signature of the atmosphere since the 1850s are responsible for the more depleted δ 13 C 336 signatures of shallower soils. As coal and oil are of organic origin and are thus depleted in δ 13 C, since the significant alterations to these soils will take at least a century to manifest themselves in the natural 419 environment. Irrespective of the rate at which these changes occur, given the central importance of soil 420 processes and microbial communities to ecosystem development (Wall et al., 2010) , they are nevertheless likely 421 to have substantial impacts on maritime Antarctic terrestrial habitats. Fig. 2e ), these data are also shown as they were 688 used to normalise the 14 C values. † In some cases, two MRT values are possible, reflecting the rising and falling 689 parts of the bomb 14 C curve (the MRT considered least likely is given in square brackets, based on the 690 assumption that turnover time will increase with depth). MRTs are not calculated for samples with <97 % 
